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= (54) Title: PROCESS FOR PRODUCING AGLYCON BY USING DIGLYCOSIDASE AND FLAVOR-IMPROVED FOOD CON- 
— = TAINING THE AGLYCON AND CONVERTING AGENT TO BE USED IN THE PROCESS 
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^= (57) Abstract: A physiologically active substance of the aglycon type (in particular, aglycon isoflavone) can be efficiently produced, 

without resort to any acid/alkali treatment or fermentation and substantially without changing the physical properties of a material, 

== by treating the material with a sufficient amount of diglycosidase for a sufficient period of time at an appropriate temperature and 
55 pH value so that a physiologically active substance of the glycoside type contained in the material can be converted into the physio- 
^= logically active substance of the aglycon type. By using diglycosidase and/or a specific enzyme preparation, the aglycon content in 
a protein or a protein-containing food can be elevated and the flavor thereof can be improved. 
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tftix R 3 BU H*. COCH 3 , COCH 2 COOHSt>'COCH 2 CH 2 COOH^?> 

&^&-r £&n a n^©®n*©&«#ii snx i> 5 o 
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(1) 3 3/ 77^X7 hD^> N #ij 7i/-/K ^fV77 
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(2) 7^U3>^V77^>W ffi#m 1 © 7 7" 'J 13 > ©«{ 

(4) y^uas/^— e#^;io-;^t4£#?-sfccDT&s ±137^3 

(5) fz i> U »> A ?/l/^^*7- (Penicill 
ium multicolor)IAM715 3 n^^— 

ts z t z ft®, t ? % 7 v y n > ^ a * n » fc s a k x « ± ^ s a s ^ w * D D D © h jg 

(7) ieixi±ifijrt«Aaift ! 'fv77^>s7^ij3>i:t4Si# 

^^T§±IB7'^>;=J>^M^^ftfe3aKX(i^3aMaWAD D p©^75^o 

(8) Mjg^tiS3aMX{i3eH^W^p a oA^^ai*^£&#^nfe*)©T" 
$)§±HBTy';r/>^§^ii>75:3aKXtt^3eM^*^p D D©M7j^o 

(9) ^ V7^^>^7-yU3>^-r^@E«l#:^y^X^> > y^x^xti 

(10) Ii:7^7-tf N 7Df7- t? s >J^— tf N a-^;i/3 5/^-BS 

(11) SRfc©&##, ^P*SU c /X{iiR^i*©«T-fe-5±IBTy'; 
^**^ftfe3aWX(i^3aK^WAp D pCDM73^o 

(12) leiXliiei^tSSC, fe\ t;i/7- fcf, 
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(is) mmfom(DM®&£mm\±wnz^T%mMttmzvyvn>sy-v 
(i9) mmibm(D£mfc&mz^T%&m(Dmmm, mm*, suvxii 
(2 0) ^<fc*s;^y3S/^— Kftd*«Jii:««f«i:r*, SttftS!® 



5 



it 

WO 01/73102 



PCT/JP01/02656 



^;m-^oKff*ai:A/^sit&v^cD"r»*o tot, V7 7 

t> jv7 7tf> 3 c t t £ 0 &«#s#|'s©*b&»£ 

£iS#>6##T-£6<> ^7*U=i^y— tftt^^iJ^A (Peni 
cillium multicolor) IAM715 3 1$m£.tZ> fc©£ffl^6 z\ 
i:Wtt^o ^-'>U£A T;i^£7-fi#©/?-#7 7 f->y— tf&Ao^ 

%$nxu%b<D(D, ^©^©iiv^r*©^ mzmmz&^xi±mm&w&£ 

y-- 1? tc J: 3 r 7* y □ > ^ v 7 7 * >-,©£&£ «t D > All £ M^AhSqx^ 

^^'^^ ^— e xmit u J: »? omw©;§ v > 7 y u 3 >x$> 5 -r v 7 7 # > a 

»©$/B ■C£ffi's©>f 777 # >©#y&# pjgg ^^^777 # >W£M tLXX 



6 



WO 01/73102 



PCT/JP01/02656 



-^t7;$/F (/?-7°lM^D^ h*) % 6-0-a-L-77t;t7y«>^ 

-tf-D-y;^^/^ k (tr^ry^h*) , 6-o-o-L-77t;77;>> 

;p-/?-D-40lo£"7>>-$/ h\ 6 -O-a-L-^Ay t^^y S/^-^-D-^l/ 
nt^y^K Ol/^y^K), 6-0-/3-D-7tt77yi/;i/-^-D-^3 
t^y^K, 6-o-/(?-D-^at7;^-/?-D-^3t7yi/h* 
f-^ES/KK 4-0-a-^3t7;^-/J-D-^t:7/'>H ( h 
> 2-0-a-L-7Aye7;^l/-/?-D-^7^ hfc^^> K (i? A — 

^A>h'), 2-o-/3-D-^i/D^7/^i/-/?-D-y;i/3t:7yi/F 
^>D>>;i/^;un-^) N 4-o-/?-D-^;i/3 t:^y ^;w-/?-D-^;V3tr^y 
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3o easflcfc^T, ®mfo<DT7V3>\tfc<&&u znttmmtLx. mm<o 

^•fey-^K ^\^it±-;K ^-fe^-^ a'-i;> n 7^ft h\ *-fy 

Mfr^ It 7 h*^^ lit 'J ;^>s :HJ 

# t * ft ffl -T S c t ifi X S S & ififtm t U T & If 6 ft 5 o 

i;^>;=j>>^— e££ns#t-*«£«fr&»3£fc#-e£;5 (fljtfck wooo/ 

1 8 9 3 l#flB) o 

*»fl8©y^U3^^— lf*xlt5^x» ^J^.TOT©J:dt3tT^7 'J- 
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tX'iZ, T^JV^jlx ^-(Aspergillus niger) IFO 

4 4 0 7 (A¥& ra&A mmm *ism&jiiE+H»2-i 7-8 5), 

YZ^JlirfrX -^-(Aspergillus niger)IAM 2 0 2 0 N 
7;^7(Aspergillus fumigatus) IA 
M2 0 4 7;i/^*7-(Penicillium multi 

color) i am 7153 u^ft M^^^mm^mmm jta*®* 

1 - 1 - 1 ) ^K^©£MMfg£ftT^3o 
tfcs ^(Dflfe©^l^^ja^^C*V^T4)^ (Aspergillu 
s)S, ^->>U>i7A (Penicillium) E yV7*;* (Rhizopus) 
S> 'JVAn-^ (Rhizomucor)l, ^7D7^tX (Talaromy 
ces)E ^;i/f-xu^ (Mortierella)^ ^yrhny^X (Cr 
yptococcus) H N ^ Vunt'r 'J $A (Microbacterium) 
jg % 3 y^/t^yy £A (Corynebacterium) i, 7^fy77l7 
(Actinoplanes) JSI£<Dli* &m»tc ^ ^ U u * --tf rS+2»fg£ 

*« w tc *j v ^ T^jffl t* t a ^ ^ y =j ^— t? -r a mmx- & tut 
m<D$zm%gw, & z>^mmz. d n a&k & d y y y n ^ v-mzsmx # s * -5 

fcE&**nfc#ll«^ sU^i&MJJS (0J;Lfc£s ne» ^» 

±$ u v>t ^ y 3 y— t? *aKjgr s fc » t 
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toti&s M&ZbCD'Zb&^o mz.&, 7)\s-3-Xs 

K^t-l^ ^®7>^£A N U>®T>^-*A, »®7>^-«>A % sH> 
flx**a§s©3*8U StdjbU^A^ 7^*/!>Ai N ^h'J^Aiu »J>K^ 

&naftfcis££n&^#> *?SL<ao. o i~i o%#«£*i§o 

0-5 0°C, U<a*&2 5~3 0°CM-C% 1-1 5 BHU *?£L<a4~ 

& nfc«*«*» & ^ ^ 3 >s y—vzmmm.tz tea, □ ^ ^-^fstt 
*^o^m^a±^om^*^ufe^iim j eo*^T*)MT*^So t» 
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ck I) 7 ^ y 3 >%&mi*<D*%lftZmM<D7 V >; =3 > i:feit £ 1 x*i©7Ji£T-fc 5 . 

*»7f*So Z<Dftm±. i&ffaPJl'^i' K-Y V77^>i'<tt;^l/3i/ h*-f 777# 
>©77- 'J 3 W v 7 7^>^©HRfl«jt:^±«clKlft* RT&fcr* d tit%&$ ft 

>>rv7 7^>^©tem^tfo fe5»tt^ew«*4s #tc*5ae»&#4fc:*s^ 

i#©»MtSo j etl«9>X.> 7>3$/K>f V77^|7yjDW 77 7# 

£GSfXfc*£GK£*i£5a ($e>fc#*L<tt*ti*Msk testes 6 ft te^tt^S 
jraWftfi) T-fe^o *s©£$tl£0J£:L-a2tB£ft 

t-jKWtjgfflr S c: 2: #t* # 5 , 
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itm, fa ^ a& £©-&#£ *ft^©toti£jin*u zomtLTitim 
zhtzm®tt.<D£fr$>%u\*M. its n, *gfc£©-gitfH\ mmm^ 
t><DtoJL.m i &ift>nz>o m »*4©n &m 1 1 t it wt© j; a % ww^- £ n s 0 

#©ffe©$##M^LWT&«U^ 

*$8Wfc:fclvtx r 7 7"f b^T^k 77>f hX^hD^X * U 7 x v 

-fV7 7^x ^^-*->a n *;i/A^-y^^>, ^^^hD-jK *)yj->frt>te 

z®frt>miR$tiz>it&Vdj it, zM(omi&£^£ti%ib&^&z>m.>)mzm%. 

ii77*V^f h'T-ifctK mizft£L<&<< V77#>t-fe^ %oi:^»^t<(itu 

£^rf£«£«ii*nrso uttftfcii, £mm&WMt\.T:it, ±fa©<fc-5M, 7 

>A> ^;i/A^-y^^>> 7*7hD-;K U l?SKI±, 4 V 

LTtt> Mt3©&©^#W£>*i3o 
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— V<DmtLT\Z, 7— If AD r^vyj 1 (^jgpH: 6. 0, giiSJg : 7 
0°C) „ ifJl&lf'f ANL 4 . . 2 (giipH : 4. 5, : 6 5°C) „ 

>^^;i/D>>^— t?L rrvyj (g£pH : 5. 0 S : 6 0°C) tlff^tf 

e>ft, -tr;^— Bfcl/ttiU -fe;Uv-HfA rr^yj 3 (ligpH : 4. 5, ftjgS 
IS : 5 5°C) % £T ry-^Vj 4, /v * -fe;^— t? r^yj 9 o G (gig 

pH : 4. 5, : 5 0°C) N ^K-bfry-MGM ryvyj 3WW5>*u 

-t?fcLT«U t?PL rryyj (§iipH:4. 55~(K 

Sjjfl&JK : 6 0~5 5°C) ^#$#6 ft, 7Dr7- fcffc LTfcJU ^v^if-fA, 
= a-7-€F3G, W>W-4 0, MV^UT'^F, 7Dr7-t'Bs 7 
DrT'— t?A r^vyj GWWfetu U^— i: ITlis U^— tfA ^t^Jj 
6 («&pH: 6.5, 4 5°C) tSWW&tU S*#8#tt#*fc LT 

lil«MMYL-15 (ilpH:7. 0, fttt£L£ : 5 0~ 5 5"C) , 
a-#7? Y*s9— VtLZtti, ADG-S-DS (gSSpH : 4. 5-5, giifi 
& : 5 0-6 0"C) ttZtfi&tf e>H§o 

sits ^ ^ =1 y—v<DWk t mm** * u > \ \ m t> nfc 

S4Si:tT(i, ;^77-^'J7(Bac illus subtillis), 
T'^^l/^l/X • (Aspergillus n i g e r ) , 7^^V^7 • 
^•^(Aspergillus oryzae), MJnf;^- 'Jr (Tr 
ichoderma vir ide) JJ^ 7*^ -r:^ii)7(Rhizopus n 
i veus) , h*^* • sp (Ps eudomonas sp. ) ^#^tf£ 

ft-5o 

^tfT^>;I3>^M^i«fi)fcMewxttMas^^p D p©s^^£(cov^T, tttt 
w*4fi*©*itite*arsf±m^ mx.4V77#)/wam zmttx, *%wzm 
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$#&Z£lz&*)'fTt>tiZ> 0 f#e>*lfc2k^©pHfcJu WpH2iP?>«)pH5f»»)x 
U =j >£©ttt>tt£3r5f4tiRfclESl1- a«> 

% * * m<m$twtp e> & t> b$ < 0 
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anf sn^tctt, #&-rs^^0^M«^fi^*T'»tt*<f3i54 1 o o gizrn, 

Tii^x 10-1 0 0 0 OAU, »tt<(i28~28 0 0 AUlz&5M#, 

mmmmKzkmm&mz£m$itzzbifinimtte%o 
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So<ESKZ>Sft*ttx 31*^* < *»JW 5 0 %lil±X\ L < i&ffo 7 0 %W±T-&3o 

*&BJ3©> t?£ N 774 hx7hP>7">, 4flj7 x y_; K 

lffi©g£3l LT£*r&*#J&flUB£tt3Xg&3£fc:^Tt> J;^o - 

©xga * ^ y p > y— vitftm 2 ■& s no t:ff -a tu^u u 

*flJx BUST'S 7-- tf N -fe;U7-Hf, ^i79-±— 7Df7-^ »J/1~ t?, 
a-^;i/P>>7*-^ a-#57 hi'T*— e&tfB*&&flm#*fr t) 

»;M<^ ia©#**i#i:UT^tr»*»i*#aK:saKxttfia 
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sai^/rsi© p h t mmt z> z t lifftti^t £ s 0 

g; ±13© j; o izm^g titer ?v zi ymom^&^wfcmnn^T 7 ^ >^ 
»tt£SrS&«t^t?M^ *©£tu &«gm£^bT& 

*»M***^yu=i^^--HfJ:i:*)(c^pis#-r§ci^T\ l^Jlrt &£©£#[*] 

&&©^-ftlM-^bT*>cfc^o $? g; b < £ lWl'^So 

»tt^rSttW^©^^^T*igtti(^(;K^n^^^ Ml Orag/ 
Bfr*> 5 0 0 rag/0, L<(is 3 0mg/Bfr£>3 0 Omg/B^^Cff 
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<ttx 1 00mg/B*?) 2 0 Omg/B©|gfflT-^P^#^n^o «^El»tt^K: 

b<fc*l 0mg/B«±^6l:»SU<tt, 5 Omg/BW±s^^Cjff$l<^ 
5 0mg/B^?> 1 0 Omg/H0«Sgre8Hfc£*lS. 

^>y~t? N s;^U3i/^©fi4ifcUttl0mg/g/pf,5 0mg/ 

EI3{i^J|g0iJl 4©&St£^-r ^77Tifc5, H4iiH«Jl 5©fe^*^r 
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So 

rS^©ffli]£iigIMb¥##rl£g TBA-3 0R) *m^Tftr>tzo 

mmv->rji3 o uL t-m^mi^&mt Lx^=.vuy ( p np> ru* 

^D^>^2mMMW( P H5. 5) (c^¥-frL#>£fc© 2 0 0 

U 4 0^ ^W^A22. 5sec.T9. 75^«^tfc^ jRK* 

h U^A2 5 0//L^M4 1 2nm©l»#&£»j3£Lfco ^>r;ufi*©7^ >^7 

©»J5£tt«!ftigr£©ttfc t) C 2 0 mMffgtffiffift ( p H 5 . 5 ) Sffl Wt |5j$£«iJ£ 

i©|fe^T"Ci»*ffie* l±#*-frS»5Rfi& 1 AUfcLfco 

^ ^Tffl^fc p N p - r u ^ -> Kttx Witap N p - 40m h* U ft9#.m 

[0 0 0 1] 

nmmi (^-vU ^ A 7^^ 7-(Pfinioilliiini mnltin 
olor) T AM 7 1 5 3(:^^^^V^(7)^ 

2. 0%®«*Ss 3. 0%^h*^ 0. 5%*)>M-7kM*V02>, 0.4% 
0. 3 %3£«»$*£tf£WJgi6 ( P H5. 6)£12 1°CT'2 
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0#IH«BLfc o mmbtzteMl 0 OmLCjitLt^i/^A v;i,*-f*7- 
(Penicillium multicolor) IAM7153 £ 1 x— tf$H 
U 2 7'C, 1 4 0 mi n- 1 (D fat ommx-mmm* ft -Dtzo 5B^ 1. 0%1r> 

7 2. o%v>^-7Mi£i)H7A, i. 0%&st®:7*>^e7A, 3. 1 

*-\zx, 1 5 Omi n-'T-m^t^^^) 1 2 1 °CT- 2 0#MML£oiiu^lfc£ 1 . 
5%T"&SU M#$2 5 Omi n~\ iiMftO. 7 5 vvm ( 1 5 L/mi n) , 
l*)E0. 5 Kg/cm 2 (4 8 kPa) N 2 7 ± 1 °CT* 8 BP^tg# tfeo 

n^ti^fi©2%M^»U^ S^±5?i^ff^feo UF AIP 

- 2 0 2 0 (MW6, 0 0 0) f 2 O^Ii^ff ? fc, P H4. 7©20mM 

%mf\*'n^tzo mt>titztmzm£L, ±m^mzm.^mm^x 8 o%m&W8x 

Zfi^tzo ttl®£[2lifcU pH4. 7©2 0mMM»(:mfe. ®Mm* 1 
(BioRad Co.) IcilU i»i^3 0°/oiSW7>^- 
>?A£^trpH4. 7©2 OmM^Mffi^tcSglLfc (iOjgi^WT r ffl^^ 
n tfj iifc^Oo ) o £©&«Eli7K*PV h^7>r- (H i Lo ad 1 
6/10 Phenyl Sepharose High Performanc 
e (Pharma c i a) ) {ZTzr^j U fc??St4£^-f mft%/3- 

?Jlzii/y-V&£U/3-*pti^y-Vrm<DmfrtttMZKtzo gUtzx, 2m 

L/mincom.mx3o%mmm,^^t5 2 omMmmmmmxmm^m^iy, 3 0 
-o%(Dmi&%mz&^x®ttiLtzo 10-12. 5%fiafn^$^-c^^u=i^y 

ffiLtz±m% 1 0-DG*7Ati)»ra)il^pH7. 102 5mM h UxJIM 
lit^ilfe, COl^m7PTh^77^ - (Mono-P HR5/2 0 
(Pharmacia) ) 1:77*7^1, pH5. 0©^ l J/^y77-74T'lmL 
/miru ^ST^m^§§^tto iftcDi^'jni/^— fe'rSt$fi N pH6. 2fr£> 
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pH6. 3T«ufc 0 30®#osd smM»-^>>y;wo pftm^ntzzt 

iMlit, tmtLX, TX^JV^JIX -^-(Aspergillus n 
iger) &%:(Dj3-7)lzii/fr— t? (Flukatl) $>%^i*T-^> h*fi*© 
/?-^;i/D>>^— fe* (S igmat© s ^?±-MG (^©x>if^ A^^tt 

SiSLfe.SWIOAL, 2 0 mMSft&IIfljtt ( p H 4 . 0) 2 0 0^L^=& 
iWi4 0//L^U ii!2 5 0 ( aLTMJfc£f?ofc 0 5 5°CT-KJfo£-e\ 

HPLCti Dt&tfiLfco 

fijfo*fcx*y>-;u£7 0 0#L8JnU «# N jB^8$LJl£J6U 15, 000 
rpm s 4"CT?10^IBa^(ift, ±»*7^^-5IUHPLCI:iLf;o 

»5*t^*na-r v77*">iai*«:M7^'j3>>f V77^>t tosoh 
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-0-Y-b?)\s7-X?->, 6" -0-VD-;i/^US/f-> > 6" -0-?D-jl/^ 
^XfX 6" -0-^D-;b^-^^>, 7*»;$/tMX *V-iM>, yrxr-f 
>##$n5J^-e&3o 2 6 Onmfc&tt£«j££UVtfcmSi (Shimadzu, 

spd-ioav) {Cctb^mLfco mmt&V)tLZs ±mjv7 5>#>mm#-%. 

7X^1/^1/7 ^-(Aspergillus Niger) fi* 

v 7 7 * > tc 74 u t n < im -r § t- £ tz &s \mmmmz *t u x ©mm at* 

£#$j^#{g<s mm^Jloi/ h'^f V77#>t?4bTI££<{tfflT'#&fro^ - 
^U^*-- ^TO-fV7 7^>g2«|^#t;Czm^T-W-r?)« 

W±©^JH f>s^^ij3>> 1?& -f V 7 7 >lB!(*#fr f,7^ij3>-fV77^ 
>£*mtc®«<iflmT6c:^#fc>a>o£ (311) <, 
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